Truncation of the CNS-expressed JNK3 in a patient with a severe developmental epileptic encephalopathy.
We have investigated the breakpoints in a male child with pharmacoresistant epileptic encephalopathy and a de novo balanced translocation t(Y;4)(q11.2;q21). By fluorescence in situ hybridisation, we have identified genomic clones from both chromosome 4 and chromosome Y that span the breakpoints. Precise mapping of the chromosome 4 breakpoint indicated that the c-Jun N-terminal kinase 3 (JNK3) gene is disrupted in the patient. This gene is predominantly expressed in the central nervous system, and it plays an established role in both neuronal differentiation and apoptosis. Expression studies in the patient lymphoblastoid cell line show that the truncated JNK3 protein is expressed, i.e. the disrupted transcript is not immediately subject to nonsense-mediated mRNA decay, as is often the case for truncated mRNAs or those harbouring premature termination codons. Over-expression studies with the mutant protein in various cell lines, including neural cells, indicate that both its solubility and cellular localisation differ from that of the wild-type JNK3. It is plausible, therefore, that the presence of the truncated JNK3 disrupts normal JNK3 signal transduction in neuronal cells. JNK3 is one of the downstream effectors of the GTPase-regulated MAP kinase cascade, several members of which have been implicated in cognitive function. In addition, two known JNK3-interacting proteins, beta-arrestin 2 and JIP3, play established roles in neurite outgrowth and neurological development. These interactions are likely affected by a truncated JNK3 protein, and thereby provide an explanation for the link between alterations in MAP kinase signal transduction and brain disorders.